An evaluation of mechanisms by which tolerance to organ-specific antigens is lost using a transgenic mouse model.
Patients with type I diabetes lose immunologic tolerance to beta cell Ag and produce anti-self (beta cell) antibodies. We have examined mechanisms by which this self tolerance is lost using transgenic mice in which islet cells express human CD4. These mice are immunologically tolerant to this human protein; the tolerance appears to be characterized by the presence of self reactive B cells and nonresponsive T cells. Autoantibodies can be induced by immunization with CD4 in CFA; this autoantibody response is accompanied by minor peri-islet inflammation but diabetes is not induced. Tolerance can also be broken by provision of an independent covalently linked T cell epitope. Although this mimic can lead to the appearance of an autoantibody response, the autoimmune response can not be maintained by the endogenous Ag. We have also demonstrated that an inflammatory lesion leading to death of the CD4-containing beta cells may not be sufficient to break tolerance. These results have implications for potential mechanisms relating to the appearance of autoantibodies in patients with type I diabetes.